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^ Jf^Ml ^^^Tfl 3^ 

£i gsj-i- ^ safe ^ ^3 ^ swtK 

^1 ^ TflolE e>o]^ ^ofl 7)1 olE *)<y>g. ^ ^cfjl).; 

^ o]E A o V 7 l 7)1 olE poison ^V 7 ] 

^*Rr TflolS. ^ ^ ^£Ol ^^1 -g-^ol ; ^oj- ^ 

^iLS^-E| ^-7] 7)1 dim #71 Tflols #«£<3 ^^-%=* 

£ 2 
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2000/11/ 



^) 

^ ^ ^.^-SJS {Circuit for Compensating a Charging 

Characteristic of Liquid Crystal Panel} 

£ 2 ^a] oflofl afs on^g nfl^ ^ ji^ 3^-7r 3-§-£H# 

H 4 ^ 5L2°ll ^ 2:^^ rfs. ^A] ofl^. £a) v}^ 

£ 5 tt cf^. ^a] oflofl xcj-^. ofl^ ^ ^ S\S-7} ^-g- 

< 51^ ^--g-ofl cfltlr ^SLZ) ^ > 

10,20 : ^ 4^ 12,22 : ^^r^ ig^M 

14,24 : Tflole ej-o] 26 : ^ff- S^-f- 

28 : ^ S^^- MN : ^ 

CLC : ^ R1.R2 : *i*cr 
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THR : ^ul^Ei 

<12> ^rg^. cn^ ^ofl t-j)o]Ei ^sKr ^ M M^E) (Thin Film 

Transistor: °}*} TFT^ ^-)» 7>*1^ <^ 3fl^ ^rtt 3^-3., ^-^ ^ 

€^ #3. ^ ^r£2f -^-^>7fl ^^sfTfl -B-^1a] 7] 71 ^ TFT ^ 

<13> 3xfl cflolt| Ais^ 3l>gofl -g-^H ^ 2^*Hr ^ 

^ ^#14-, o]s. 6n^ ^s. z}-zHl ^^H^ c-flolEi ^^>7l ^ TFT« 

f-^Vcf. 4^ ^ TFT^^r ^ -£:5L7} ^^o)] ttj-ef o. jg. *W 

^f*m -fr^M: 7M7fl ^Cf. ol^Tll TFT^l X\*Q- ^ ojj^ -go] -o^-g-ol ^£oll 
4^ ^>7fl SlHS, TFT# OJ ?^ ^5]^ ^ 

^ 3^1 JLAl^ ^ofl ^^Cf. 

<i4> o)s>\- £o] t ^^J- &5zf on^ ^ -fr^o] -g-jtofl tcj-e}- i£f-ofl;£ 1-^>J1 
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<&^3. T-^Z- 9X^. £1^ °^^3fl^ ^^]^ ^ 4^(10) #3 TflolE 
eKKGU-g- ^*}7) Tfloje efo] ^^.(14)54, o] TflojH ej-o] ^Jf(i 4 )*|| ^ 

^^-Ir-I- ^^Rr ^ ^*7l(12)# ^ltt^. <*)^ ^(10) -8: TlH 

3= 5*o](GL)*l- HH^ ef^l(DL)^ JE^ofl ^ s}^ ^(CLC)^, °1 -t(CLC) 
J)- TflojH ^ z\]o]b] e^o]#(GL,DL) A}oH ^^^o^^l TFT(MN)» 7>^cf. ojs. ^ 
€(CLC)3}- TFT(MN)^ °flE6]i *\\<£s\?\] 
<is> ^$71(12)^ <^ 2te!(ll)-a: -§-*fl ^ 

^^tfCVd^ *a^«i=f. ^7](12)^r ^-fr^CVd)^ ^31 ^ 

TfiolH ^(Vgh)^ ^^fl 711 o]E ^^-(Vgl)-g- ^th=h Tfl 

°U= ^(Vgh)^ *)U ^^-(RD^r Tflols e^-o] ^^.(i4)6fl 

TllolE ^oj-(Vgl)^- 4|2 ^^-(R2)^r TflolM b^oi ^«-(l4H) ^£)7fl ^ 

<16> TflojE e).ol ^«. (14 )^ jt.^^ TflolE ^tf(Vgh)4 7]}o)E, *l#(Vgl)-g- 

ZL#£\?\} TflolM BKl(GL) ZfSLS. ^d^f^^l 711 o)H 5K1(GL)* 711 711 

olM e^o](GL)^-?-Bl jl&S) 711 o]e ^(Vgh)^ TFT (MN)^r 5)<H 

tflolE-1 sfoi(DL) #3 cflolE| Ai^7> ^ ISCCLCH ^^slTfl ^cf. dj^ it(CLC)£- 
TFT(MN)7l- 7l^Vo)l tflolE-1 B}o](DL)-9.5.^E-l^ z\]o]b\ a]s» f^SMJ ^tf. 

<i?> o]sq. ^-o], *R\i(lO) ^ TFT(MN)7> ^fl<q -8r£ ^sq- -¥-^>7fl # 

•a- 31 ^ timm ^i^cvgh)^ ^ ^si^s., ^ is«xcHi #^si^ #<3- 

-§-#*Rr # ^tA °1 ^ ^7> ^^ItIM- # 
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c}^c\] rcHq- ofl^ afl^^Tr <isHel s^o] g_x\^ ^*?H1 ££4-. 



2000/11/ 



n <i5i-« *g-*i«- 91^ ^ n^z) ^ ^ *H^°fl 

$£4. 

<19> # 7 ] ^*>7l ^^H, ^<S] -^A] oflofl ^ afl^^ ^ ^ 

^ C-jlolEl TflojE Jul*]- 3* ^-^1 ^l^M <#7) 

°1H ef^i Aj-o} Ai^ofl -g-^H ^o]b) o.S.^-Ei ofl^g ^ o] 7 >^ cflo]E] a] 

S« ^^>7l ^t!: tHr^l ^ ^>#o] tifl^sH^ <*\7$ srfl^; ^ojE 5]-°}<2l 

^oll ^Atl TflolM ^#JL3.^E]<2] 
TflolM #7l 7fio]HL #71 TflojM ^^Rr TjlojE 

^ ^^r^4; ^3 #2H -§-#«H, ^ ^r&SLsL^K] #7) 7flo]E 

2**1 ^-^r# #7l TflolE tt^A]?]^ ^ S ^ ^ 

-a- ^w] ^ 3# ^iis tt4. 

<20> 4€- ^1 *H1 *]-€- ^ 4^ ^ ^-Aj ^ s) S ^: t\)o)B] efo] 

711 o]e JaA>^# zfzHl Aj^^oi Aj- 7l c^olEl el-olc^^o} oflo]B] 
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^) 0 1^ S^-^^-S^-E^ ofl^§ ^ ^0.5. ^]7>^ C-llolE^ AlJll- ^€-*>7l Cf^T 

^ ^ ^fl-Ol «fl«gS)0l^l ofl^ 3J(]^ ; 0)E ej.O]0) ^ofl 711 OjE 

M 5^1 A oM 711 olM ^*Hr 711 o]e ^^1 ^p-^r^; ^ ^ 

£^1 ^St-ofl -g-^H , ^JLiM^ ^7] TllolM S}<?] ^g- 

<21> ^"71 5qofl ^ c^a S.^ ^ 5^## #3:^ ^1 

#*fl cflt!: ^-«H ^*>7fl ^ sIM- 711 € 3Mt}. 

<22> C)^\. t J£ 2 J£5» ^S^H ¥ ^Al oflS-*- ^l^>7ll >£^15}71S. ^-Cf. 

<23> £2fe ^- d)]o\] fff^. ^sfl^S] ^^1^ J±^3^7]- ^-g-Sl^^l ^ 

^g^l* S^ltb^. £2^ ^ 3fl^ ^#*1^ ofl^ 2^(20) ^ TllolM 

^^M- ^^Hr ^«:7l(22)» ^-alW. 4^(20)^ 7\}o) 

^ eKl(GL)4 c-llolE-1 h^<?1(DL)^ iH^ofl ^l*Rr 1fi(CLC)4, °1 ^(CLC) 
4 TllolH ^ c-flolE-1 s}-o]s.(GL ( DL) A}o]ofl ^^H^l TFT(MN)» 7j-^c}. oj}^ 
€(CLC)4 TFT(MN)^ ISgJA ^tfls. wills) Til ^tj-. 
<24> 3]^- #°J- £3g-7l(22)^r eKl(21)# **fl S-^lsl^ ^ #31#*li^el 

^^-^^(VcD-i- JE^r, 21^- ^^J- ^71(22)^ ^^-^^(Vd)^ ^efllS* 

S^*>^ TllolM ^^(Vgh)^ TflolM ^«a-(Vgl)# ^t!:^-. JL^^l Tfl 
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°m ^(Vgh)^ ^-^(26)!- ^«-( 2 4)ofl *#sU f *\ 

711 o]E ^(Vgl)^: *fil ^^-(Rl)-g- 7ll 0 lS ^ ^"§-^(24)011 ^5)7]} 

<25> #ff- 2:^(26)^ *lfr ^^-71(22) ^ TflolE ej-o] ^^(24) a>o]^) tg^ 

^^M*! *)12 7i^-(R2)4 ^4 ^(Thermistor; THR)1- ^-wj^rf. °) *\)2 *I1KR2) 
^ ^D|^B](THR)^ 3)^^ ^fj- ^ 71(22)^ ^4^1- ^r£ofl 45}- 

o. S *l TflolM 40] ^-^(24)^1 JL^ 71] o]e ^oj- Al^(Vgh)^ # 

*fl2 ^^(R2)^ ic} ^ ^ ^-g- 7}$ o.3.*j 7\}o]m 2foi ^«. (24 )ofl 
Ji^fl TIMS 3l<?H03:(Vgh)2] #ff-^°l ^0^47)1 ^ ^J£7> #4*1 

Tfl sq^, ^4^^(THR)^ ^]2 ^*J-(R2)4 ^ ^ 4*J- ^ 7 >^ °_3-»\ 711 °1M 

^ ^^(24)^11 ^€ -H*14 TflojE ^^^(Vgh)^ ^fr^l 44^ *>4. o}aS 

Tfl -H*I4 Tflois ^oj. Ais(Vgh)^ -&-£oll n}4 €^17171 14^ 

(THR)S.^ ^-£<>11 ^ *1*J- ^o] |DliEl7} 7>>-g-^4. 

<26> TllolE 40] ^«-( 24 )i- JI*i4 Tflol^ ^(Vgh)^ TflolE ^(Vgl )^§- 

^«l5l7ll Tfl o]h (GL) *r<Lg. ^^.^4 711 °1S eKKGL)^ ^^>7ll €4. Til 
°U= eKl(GL).2-^-Ei .11*14 711 °1S ^(VghH ^, TFT (MN)^ 4-£r 4<H 

444 ^(DL) ^ xHlol&l Aijr7V ^(CLC)^l ^-g-sMl tb^. ^ 1&(CLC)£: 

TFT(MN)7> 7)^1 cflolEi ^(DD^-S-^-E^ C^olBl A)it ^^^-711 ^4. 

<2?> TflojE 4-o](GL)oll ^-g-^ Tfloim 4]JL(Vgh)4 ^^-^ofl 4= 

€(CLC)^ 4 ^ 5M. TFT(MN)^ ^4 ^£7> £4*1 
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£32] A}2 ^£ <^(TA2HH2] ^ 5}o](30)2]- ^-o] jj*^ 7]] o]e ^<y- a] 

JL(Vgh)^ 2)i*}<q *\}o}z\ ^oi(DL).2.S.^-E^ ^ <i(CLC)4| °1 =^ ^ -f-s. 

7} $Zm<L3, #o}*l7fi ^ cflojE^ Al^7f $Bfl3. ^ ^(CLC)^l ^^711 

^, TFT(MN)tt ^ ^Sr£7> %£o\%°\] ^ <*;g ^(CLC)51 JR^l M^ItII 

«H ^ ^^(32)^ ^5L*lH ^ iS(CLC)^ -iR^l ^ ^ 

(34)^ -tf£r*lH^ ^ -S(CLC)^ ^-o^Tfl ^tMH £r£ 

7} ^7]^, TFT(MN)^ £3^ *lll ^(TAlHl*!^ ^ ^^1(30)3)- 7\x)±r 

7flo]s 4lJ:(Vgh)^ ^%=o]i c])o]b1 5}<y(DL)i>-S-*fB} ^ ^ 

(CLCH o]e^ ^ ^7}- ^<H*l7ll «H cflClEl &o] ^(CLCHl ^ 

-g-sjTfl tHl. ^H, TFT(MN)^ ^ f£7} ^-^o]) tcj-e}- °J\x$ ^(CLC)^ 

J^o] ^^l^o.^. #o}*l7fl S><*} ^ ^^](32)^ ^ ^oll^ ^-o>^^ o_fl 

^ -S(CLC)^ ^ ^°1 ^ ^.01(34)4 ^oIlAi^ on^ ^(CLC)^ ^ 

^^ilsL 7i^o_S*l, ^ €(CLC)^ ^ ^^-sf ^-^>7ll 

^*>7ll -fr^im t &7ll £th o] ob^ ^i(CLC)^ # ^^#o] ^ ig^a}- ~. 

^>7fl U^Tll 91^, ^ ^^(20)^ £r5L7\ ^*>C]2J-3E ^Sj-S]*l 

£4^ 5.2<J\ S.*\& ^ 2:^-^(26)^1 t}€- £Al*}-q.. £4^ ^ ^ 

^(26)^ ^ ^$71(22)^ 71HS ^01 ^«. (24 ) a>oH1 ^sH^ 
^12 ^%>(R2) ^ ^o1>,eKTHR)# ^til^Vcl-. ol 'gDliBl(THR)^ ^r$) ^r£.7> fe^l^ 
, £3^ ^112 -Sr.£ ^OV^HHo} ^ ef^l (30)3j- ^-o] ^^^]^ ^oIm ^^J- 
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<0ii(Vgh)^ #ff-%=°l TFT(MN)°1] ^5|7fi sH c-flolEl £}-<?! (DL)il^Bi ifi(CLC) 
°ll 2l-ff *S.7l- ^3 ^WX) °H HM^i ^13-7} 

^BflS. ia(CLCH ^#£)7ti ^, *i*l^(THR)^r ^ %°}%*\) ^ 

2f 3) 3 1S(CLC)3 ^ ^R3°l q-ityxlTfl *H eK](32)-4 ^o] ^ ^je^a-] ^ 

^ ^ i&CCLC)^ -IHM ^ ^^(34)5)- ^ #^H<>] ifiCCLC)^ 

<3<3(TA1HH^ ^ ^(SO)^ ^-o] JL&$] Tflols ^ Ai^(vgh)^ 

°1 TFT(MN)°11 ^-^-S]7fl ciHEi (DL)^-S-^-B^ ^ -S(CLC)<H| ^a^r ^ ^ 

7> a^^lTfl tt^. o]ofl tcJ-5}-, cflolB] B^UDD ^ AlS7> &o] 

iSCCLCW ^^-S)7ll cfA] ^Dl^(THR)^ ^ f£7} ^-o>^ofl rt]-E)- 

^ iS(CLC)^ ^ ^3-° 5. #°}*]7ll *}o} s.^ E)-o](32)2}- ^o] ^ 

oflA^ ^-o>^^ ofl^ ^(CLC)^ ^ s.^ s}-oi(34)4 ^ ^-^1^^ ^ 

€(CLC)^ ^>^7ll °1^7fl ^ ^r£7> ^ JL^^ y\]o] 

— ^lJL(Vgh)^ ^.^-^o] ^^l^o.^. tH^^-S.^, <^ €(CLC)5l Jf-^ol 

£ ^Sj-^ -¥"^>7fl <^*}7fl -B-^im ^ 5tMl O] ^4, ^ €(CLC)^ ^ ^M- 

^} ^-S. ^-^>7fl ^^}7\] ^ $15L, ^\7\ 3fl^(20)^r 

^*>E-1^H <t^-S]x) <g±r ^ SUTll €4. 2:^(26) 

^ J1*I^ 7flo]M ^lJl(Vgh)^ &^-*&o] igsMl cfl§>^ S.2^ ^ iLcf 

£5^ ^- 4^ ^A] ^)ofl r^s. <3"^2fl^Sl ^^i^ lL^s\S.7} ^-§-Sl^^I 

^fl^ ^-S-^ll- SAl^Cf. £5^ 3fl^ 3fl^(20) X) o] 
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^-2-^ ^^-^i'a-l-^ ^^Hr 2]^- ^«-7l(22)» °J}^ 3Xfl^(20)^8r 711 

olS 2f<?](GL)4 e)-oi(DL)^ i^H^l $l*l*Kr ^ iKCLC)^, °] ^ ^ 

(CLC)^l- TflolM ^ cflolEi 2}9j#(GL,DL) a}°H1 ^sH^ TFT(MN)# 7>#cf. ojs- 
^ €(CLC)^ TFT(MN)^ I^sJa $3] 3. afl^s)7ll €i=h 

^«r7l(22)^ #31 <y§! BK}(21)-§- ^ ^ ^^liM^ 

^^-^^(Vd)# Stb, 2]^- ^$71(22)^ ^iff-^CVd)^ 

TflolE ^(Vgh)^ 7i*13 Tflol^ ^^-(Vgl)^- ^^cj-. 3.$.$) Tfl 
#<a-(Vgh)£- ^lt S^^-(28)» ^-fM*M Tflol^ b^-oi ^Jf(24)°ll 

^•^SlJl, TflojE ^oj-(Vgl)^- »U ^^-(Rl)* ^-fM*H >fl°lm ^§^-(24) 

eflt 2:^(28)^ ^ ^71(22) £ 711 o]e ^ ^^(24) 

Si ^^^uzf 71^ ^°J(GNDL) a>©H ^^51^^] ^PliEl(THR)» ^lth}. °) 

H)2 *1^(R2) ^ ^nliE-l(THR)^ &S.«H 7>^Sf^ ^ 

(22)^El^ TflolM ^(Vgh)^ £-<£*}JI H &<&£\o]Z\ 5L#$ TIME 

#<£(Vgh)JlsL.*i TflolM e^-o] ^«.(24)oll ^*>7ll tJ-Al ^H, *fl2 7^( R2 ) 

^ ^^l^E-l(THR)^ ^ igsH -§-#*M TflolE sl-oj ^«-(24)^l ^g-Slfe 

i^i^ TflolE ^ Al^(Vgh)^ 3)1^ ^aM^cf. oj* #^*] ^ f tgPl^Ei 

(THR)^r ^°rH7> ^°>^m nfl*fl ^ ^ TflolE ej.c] 

(24H1 ^€ Tflois ^i«a-AlJ:(Vgh)^ eflfoi ^-o>^7ll ^rtfls, ^ 
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3 3^, ^^l^Ei(THR)^ ti^T 7}$SL3.»\ ?fl J= Sfo] ^ 

*^(24)4I ^€ Tfloie ^<g-Ai^(Vgh)^ efl^ioi ^o^iTfl °l$7fl 

7ilo]E bJ-oi ^«-(24)^ TflojM #<y-(Vgh):s}- >IMM ^(Vgl)* 

iH^s]?]] tIHh 5^1 (GL) #4^-<^*) Tflole e}-<y(GL)* ^-§^>7fl ^cf. Tfl 

olM (GL)clS-¥-b1 jz^ifl TflojE ^(VghH nfl, TFT (MN)^r ti-g- £)<H 

eKl(DL) ^ ^1JL7V 1fi(CLC)°fl ^#i|7n -i(CLC)^: 

TFT(MN)7> 7]:?H) ti\o}&\ e]-o](DL)A^Bl2l c-flo]&| <0^# ^^>7fl &t\-. 

E^g-JLS, Tfl o]E Sj-«?1(GLH TflojE AlJKVgh)^ Efl^ofl 

tcj-s. on^g ^(CLC)^ ^ #^^7lS TFT(MN)^ ^ f£7} ^oj-^ijl f 

£3^1 ^2 f£ ^^(TA2)oflA^ ^ ef°l(30)^- £o] ^o}x) ^ 7flo]H ^<y- x\ 

JUVgh)^ iSfllHI t-IHE-1 el-ol(DL)A5.^ €(CLC)°1] <^]s^ ^ 

S. 7 > ^^1^ o.s W^lXl *M cfloi^ Aij:7> ^i]^ ^BflS. ^ -iCCLCH ^g-g-s) 
Tfl fbcf. ^. TFT(MN)^ ^ ^r£7> n^-ej- ^ >S(CLC)s] ^o] i_fra> 

^Tfl SM ^ ^(32)4 ^-o] ^ ^ £ oil^ ^ ^ ^(CLC)^ s.^o] s.^ 

^^1(34)4 ^ ^^flAi^ ob^ ^(CLC)S] $o>^>Jl ^tf. ^ 

^£7]- vj-oM^, TFT(MN)^ 513^ «33(TAlHH3 ^ 2^1(30) 4 ^<>] 

°>*m TflolM ^1 
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3L(Vgh)2] $M«\] ^ 0 13 Hfoi(DL)A^.-^-Ei <3fl^ ifi(CLCHl o)s^ ^ Jg. 

S7} gO^Tfl ^ cflo]El 4ljL7> go] ofl^ ^(CLCHl ^-^SjTfl tj-A] 

TFT(MN)tt ^ ^£7> #oHH n^e* €(CLC)^ ^^1^ o.^ ^ 

*H ^ ^(32)a|- ^o] ^£ofl^s| ^i(CLC)^ ^ 

°1 ^ ^^(34)^}- ^ ^ofl^sl 6fl^ ^(CLC)^l -iR^ ^-o]-^7fl 

^cf. ol ^Jl}-, ofl^ ^(CLC)^ ^ ^-i^l €3**4 ^^>7fl ^^^71] -fj-xim ^ 

5ajL, ^M-7> ^ ^fl^(20)^ £r£7> ^^>C^£ <gsJ-S)*] ^ ^ &7fl 



Jl^] 

$3W^-^*1 ^3 -f^ J^o] ^JES^ ^-^>7ll <a^S>7ll -B-^Sl 

Til °H1 ^ 4g<3] # ^ ^rH^r -¥-^>7fl SJ^Tfl 

7fl °1 ^ Sfl^^r ^ ^rS.^ ^-^>7fl <^tb 3*-#* ^ 

9X>\) 

<35> olAj- tfl-g-*- ^ ^*}^ £ 7l^Ap o >o. ^^-^1 *>q*Kr $ 
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#3 Al^ofl -g-^H #7] cflo]E] e^<?l^.S.^-Bl ^-71 3 ^r°-S- tflolEl 

^■7} TflolM e}o]^ ^ofl 7flo]E ^oj.^. ^ 

A J"7l ^ ^ ^°.3L^E^ TflolM ^"71 711 o]H "^w-^H # 

^ £r5L^ £SM) -§-#*H, ^"71 ^0_S.^-B\ ^-7} TlHS ^ 

^€ ^-71 Til oi m ^^"M^b ^ 2^ ^-i- 

3* ^ ^ 

[3^8- 2] 

^ 1 ^Hl &<H*1, 

4 V 7l ^ 2:^ ^^-ol # 7 ] ^-71 711 °lH ^o] ^^#oJ 

3] 

i ihi sa^i, 
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#7l ^ ^4 # 7 ) ^-g- #71 711 oil ^91 *W 

S-# iL#3lS. 
13 t 1 ^" 4] 

2 ^ £E-b 3 

#71 ^n]^^} ^21 *]1g- ^#^§T 7>^1^ ^-2.5. ^ ^ ^ 

^ iL#3S. 
51 

c-floiBl e^-ojiriq- TflolM eKH^ ^^1 #7l t\]o]tf ef-o] o. 

#21 A]S^1 -§-^>^ #7l C-flolE-l e)-^10.^El #7l <*?^ ^ ^l7>€ 3HEi 

^ 4^ ^.#^S.<H1 5a°^i, 
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